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Preschool affects longer term literacy and numeracy: results from a
general population longitudinal study in Northern Ireland
Edward Melhuisha*, Louise Quinnb, Kathy Sylvac, Pam Sammonsc,
Iram Siraj-Blatchfordd and Brenda Taggartd
aBirkbeck, University of London, London, UK; bStranmillis University College, Queen’s
University Belfast, Belfast, Northern Ireland; cUniversity of Oxford, Oxford, UK; dInstitute of
Education, University of London, London, UK
The Effective Pre-school Provision in Northern Ireland (EPPNI) project is a
longitudinal study of child development from 3 to 11 years. It is one of the first
large-scale UK projects to investigate the effects of different kinds of preschool
provision, and to relate experience in preschool to child development. In EPPNI,
683 children were randomly selected from 80 preschools, and 151 children were
recruited without preschool experience. Progress was then followed from age 3 to
age 11. Preschool experience was related to age 11 performance in English and
mathematics. High-quality preschools show consistent effects that are reflected
not only in improved attainment in Key Stage 2 English and mathematics but also
in improved progress in mathematics over primary school. Children who attended
high-quality preschools were 2.4 times more likely in English, and 3.4 times more
likely in mathematics, to attain Level 5 than children without preschool
experience.
Keywords: preschool; literacy; numeracy; child development
Introduction
Several studies have shown that attending a high-quality preschool centre can
produce benefits for disadvantaged children’s school readiness, educational
achievements, and social adjustment (Karoly, Kilburn, & Cannon, 2005; Reynolds,
Temple, Robertson, & Mann, 2001; Schweinhart & Weikart, 1997). Also, the
benefits outweigh the costs involved, particularly for disadvantaged groups
(Heckman, 2006). While it has been proposed that preschool experience is critical
for children’s future competence, coping skills, health, and success in the labour
market, and consequently the economic health of the nation (e.g., McCain &
Mustard, 1999), the evidence cited largely derives from disadvantaged populations,
but increasingly substantial evidence of the importance of preschool experience has
been accumulating from many countries (Melhuish, 2011).
Whilst most research has been in the USA with little systematic longitudinal
research in other countries, an exception was the Child Health Education Study in
the UK, which indicated that children with some form of preschool education had
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better outcomes at school (Osborn & Milbank, 1987). Other evidence had been
provided concerning the influence of different preschool environments on children’s
development (Melhuish, 1993, 2004; Sylva & Wiltshire, 1993). Also, there is further
evidence of the benefits for children’s development of preschool centre-based
education and care (Barnett & Hustedt, 2005; European Child Care and Education
Study Group, 1999), and some studies find the quality of the preschool experiences
to be important (e.g., Magnuson, Ruhm, & Waldfogel, 2007a, 2007b). Also, the well-
known US longitudinal study, the National Institute of Child Health & Human
Development (NICHD) Study of Early Child Care, found that better cognitive-
linguistic functioning was partly predicted by better quality of preschool care at 15,
and 24, 36, 53, and 96 months (NICHD Early Child Care Research Network
[ECCRN], 2000, 2002, 2003, 2006). In addition, a meta-analysis of 20 studies and
secondary analysis of four preschool datasets concluded that children who had
higher quality preschool care and education tended to have modestly higher
academic and language outcomes, controlling for background characteristics
(Burchinal et al., 2009). Also, children from disadvantaged families benefitted
most from high-quality preschool experience.
In the UK, reports (Ball 1994; House of Commons Select Committee, 1989) have
questioned whether preschool education in the UK is as effective as it might be and
have urged better research into the impact of different forms of provision (Siraj-
Blatchford 1995). In England and Northern Ireland, such studies were set up: the
Effective Preschool and Primary Education (EPPE) project in England and the
Effective Preschool Provision in Northern Ireland (EPPNI) project. In these
longitudinal studies, the possible effects of differing patterns of preschool provision
upon children’s cognitive and social development have been examined, after
controlling for background characteristics. These projects use nationally representa-
tive samples and thus provide evidence of possible effects for the general population.
In the EPPNI project, children were followed from 3 to 11 years of age, and the
effects of preschool experience on children’s development were explored, after
controlling for individual and family characteristics such as gender, family size,
parental education, and employment. This report describes findings for children aged
11 years from the longitudinal EPPNI project, and how attainment and progress in
literacy and numeracy relates to preschool centre experience.
Method
Sample
The EPPNI sample was stratified by type of centre and area, the centres were
randomly sampled within each of the five Northern Ireland Education and Library
Board areas, and children were randomly sampled within centres. The study took
place from 1999 to 2010. The first stage of the study involved 683 children recruited
from 80 preschool centres, including 188 children from 16 nursery classes/schools,
157 children from 15 Playgroups, 117 children from 19 Private Day Nurseries, 103
children from 9 Reception Classes, and 118 children from 21 Reception Groups.
Reception Classes and Reception Groups are a type of preschool provision that is
unique to sparsely populated rural areas in Northern Ireland, where 3–4-year-old
children spend time in a primary school and mix with older primary school children
typically aged 5–6 years old. The distribution of the sample is shown in Table 1. All
types of preschool centres existing in Northern Ireland were included in the study.
2 E. Melhuish et al.
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The children were aged between 36 and 54 months (M ¼ 43.3 months; SD ¼ 5.5
months) at the beginning of the study.
In addition to the children in preschool centres, there were 151 children recruited
to the study who had not attended a preschool centre (home children). These
children were recruited from the same primary schools attended by the preschool
children at the start of primary school.
For seven families, parents were unavailable for interview. Thus, there were data
from 827 parental interviews for 776 children of the preschool sample, plus 151
children with no preschool experience. When children were in the last year of
primary school (age 11), they were assessed by the Northern Ireland Key Stage 2
(KS2) assessments. Results of KS2 assessments for English and mathematics were
obtained for 770 EPPNI children, which is the sample used in the analyses. The 57
children for whom data were missing were compared with the 770 with full data on
demographic characteristics of parental socioeconomic status, education, lone
parent status, and age. There were no statistically significant differences between the
group with full data and the group with missing data.
Data collection
Parental interview
The study measures were chosen because previous research (e.g., Sammons et al.,
2002) had indicated their potential impact upon child outcomes. Shortly after the
child and family were recruited to the study, one of the child’s parents was
interviewed, usually the mother. The 827 parent interviews occurred in person either
at the preschool centre or at home. The semistructured interview had precoded
answers to most questions and a few open-ended questions that were coded post hoc.
A typical interview took 30–40 min depending upon the complexity of the
information supplied by the parent. Parent interviews provided detailed information
about parent education, age, occupation, employment history, family structure, and
child developmental and childcare history, preschool attendance, and child activities
in the home.
Parent variables
Socioeconomic status (SES). Parental occupations were classified according to the
Office of Population, Censuses and Surveys (1995) occupational classification, and
Table 1. Key Stage 2 assessments in Northern Ireland 2000/2001–2008/2009.
00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09
% % % % % % % % %
Level 4 or above
English 72.8 73.9 75.6 7 76.6 78.0 78.0 78.8 80.1
mathematics 75.7 77.0 78.2 7 79.0 80.0 79.5 80.6 81.3
Level 5 or above
English 19.8 20.8 22.1 7 23.2 25.1 26.0 27.7 29.1
mathematics 37.7 38.1 39.8 7 40.1 41.7 39.8 41.1 41.9
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the highest family SES used for analysis. The SES categories were professional,
intermediate, skilled, semiskilled, unskilled, and unemployed.
Education. For each parent, highest educational qualification was used. The
categories were: no qualifications, typical age 16 qualifications, typical age 18
qualifications, degree or higher.
Early years home learning environment (HLE)
Parents were asked about activities in the home. It was established (Melhuish, Sylva,
Sammons, Siraj-Blatchford, & Taggart, 2001; Melhuish, Sylva, Sammons, Siraj-
Blatchford, Taggart, & Phan, 2008) that 7 items relating to clear learning
opportunities (as opposed to social or daily routines) were consistently related to
developmental outcomes. These 7 items were scored from 0 (not occurring) to 7
(occurring very frequently). The 7-item scores were added to give a composite home
learning environment (HLE) index which had a range of 0–49 and was normally
distributed with a mean of 23.42 (SD ¼ 7.71). The HLE is highly predictive of
children’s later development (e.g., Melhuish, Sylva, Sammons, Siraj-Blatchford,
Taggart, & Phan, 2008; Melhuish, Sylva, Sammons, Siraj-Blatchford, Taggart, Phan,
& Malin, 2008; Sammons et al., 2008).
Preschool centres
In the study, 683 children attended one of the following types of preschool:
nursery schools/classes (N ¼ 16), playgroups (N ¼ 15), private day nurseries
(N ¼ 19), reception classes (N ¼ 9), reception groups (N ¼ 21). Interviews were
conducted with the centre manager, covering group size, child–staff ratio, staff
training, aims, policies, curriculum, and parental involvement. Further informa-
tion from these interviews is in a report by Quinn et al. (2002). In addition, there
was a visit to each of the 80 preschools to collect observational data on preschool
quality.
Preschool quality measures
The Early Childhood Environment Rating Scale – Revised (ECERS-R) (Harms,
Clifford, & Cryer, 1998) is a widely used observational measure providing an
overview of the preschool environment, covering aspects of the centre from
furnishings to individuality of care and the quality of social interactions. There are
43 items divided into 7 subscales: Space and furnishings, Personal care routines,
Language reasoning, Activities, Interaction, Program structure, and Parents and
Staff. High inter-rater reliability was established between research officers in this
study (Kappa values ranging from .77 to .90).
Area measures
These were the five Education and Library Boards in Northern Ireland who
administer schools and preschools, and these were used as covariates in analyses. In
addition, the Index of Multiple Deprivation for Northern Ireland (Northern Ireland
Statistics and Research Agency, 2005) provided a measure of deprivation of the area
4 E. Melhuish et al.
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of the child’s home, and much of the variation in deprivation would have occurred in
the two urban areas of Belfast and Londonderry, with little variation amongst rural
areas.
Child measures at the start of primary school
At school entry, a trained researcher administered cognitive assessments. These
included the British Ability Scales II (Elliott, Smith, & McCulloch, 1996) subscales
of pattern construction, verbal comprehension, naming vocabulary, picture
similarities, and early number concepts. The subscales of pattern construction,
verbal comprehension, naming vocabulary, and picture similarities were combined
for an overall general cognitive ability (GCA) score (Elliott et al., 1996). Scales of
knowledge of the alphabet, rhyme, and alliteration (literacy measures; Bryant &
Bradley, 1985; Clay, 1985) were also administered, which were combined into a
measure of prereading ability. Hence, at the start of primary school there were
measures of general cognitive ability, prereading, and early number concepts. The
results from the EPPNI study at the start of primary school have been described in
Melhuish et al. (2002).
Educational attainment at the end of Key Stage 2 (KS2) (age 11 years)
Teachers assess pupils’ work in daily teaching, and they set short classroom tests to
judge progress. In addition, teachers use two assessment units in English and
mathematics to inform their judgement of the child’s attainment. Assessment units
and attainment targets are supplied by the Northern Ireland Council for the
Curriculum, Examinations and Assessment. The majority of 11-year-old children at
the end of KS2 were working at Level 4 or 5, as shown for all Northern Ireland KS2
results for English and mathematics from 2000–2001 to 2008–2009 in Table 1. While
some Gaelic-medium schools (Gaelscoileanna) exist in Northern Ireland, none were
attended by the study sample.
Results
Analysis of data
The 770 children with full data attended 271 schools with very small numbers of
children per school. This low clustering by school meant that multilevel models had
little advantage over multinomial logistic regression models, which were used in
analyses.
The analyses considered educational achievement in two ways: attainment at the
end of KS2 (age 11) and progress over the primary school years, that is, from entry
to primary school to the end of KS2. There were alternative measures at the start of
primary school that could serve as pretest measures for assessing progress; numeracy
(early number concepts), literacy (prereading), and general cognitive ability
combining all cognitive scores were candidates for start of school (pretest) measures
in analysing progress over primary school in English and mathematics. The
correlations between the potential pretest measures and KS2 English and
mathematics were examined. General cognitive ability at the start of primary school
was most predictive of both KS2 attainments (r ¼ 0.50 for English; r ¼ 0.46 for
mathematics) and was chosen as the pretest measure for analyses of progress.
School Effectiveness and School Improvement 5
D
ow
nl
oa
de
d 
by
 [I
ns
tit
ute
 of
 E
du
ca
tio
n]
 at
 02
:53
 03
 A
pr
il 2
01
3 
The outcome variables were KS2 levels in English and mathematics. As the
outcomes were categorical, multinomial logistic regression was used as the method of
statistical analysis. The predictor (independent) variables were entered into a
multinomial logistic regression model (SPSS software) simultaneously (‘‘enter’’
method). Variables with statistically significant (p 5 .05) effects were retained in the
model. Other factors were removed one at a time to ensure all variables with
statistically significant effects were retained. The final regression models for each
outcome retained only the predictor variables found to have statistically significant
effects on the outcome variable.
Predictor or independent variables tested for effects upon KS2 English and
mathematics are below:
Child characteristics
Age in school year
Gender
Birth weight
Perinatal health difficulties (none/some)
Previous developmental problems (0–3 years) (none/some)
Previous behaviour problems (0–3 years) (none/some)
Previous health problems (0–3 years) (none/some)
Parental characteristics
Highest socioeconomic status in household (SES)
Mother’s qualifications
Father’s qualifications
Mother’s age
Father’s age
Family characteristics
Lone versus dual parent status
Number of siblings (1, 2, or 3þ)
Birth position
Number of potentially disturbing life events
Home characteristics
Early Years Home Learning Environment (HLE)
Rules about bedtime (yes/no)
Rules about TV (yes/no)
Play with friends at home (no/some/often)
Play with friends elsewhere (no/some/often)
Childcare history
Total hours of relative care before entering the study
6 E. Melhuish et al.
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Total hours of individual care before entering the study
Total hours of group care before entering the study
Area
Education and Library Board (regions of Northern Ireland)
Index of Area Deprivation
Preschool experience variables
Quality of preschool – ECERS-R score
Type of preschool (5 types plus no preschool)
Duration in months spent in preschool
Educational outcomes at Key Stage 2
Attainments were graded into five levels for KS2 English and mathematics. The low
frequencies for Levels 1 and 2 make separate analysis for these levels not feasible.
Hence, Levels 1, 2, and 3 were combined giving the distributions in Table 2.
The effect of predictors was considered in terms of whether the predictor
significantly influenced the likelihood of attaining
(1) Level 4 as opposed to Level 3 or below; and also
(2) Level 5 as opposed to Level 3 or below.
Analysing attainment and progress at Key Stage 2
The analyses firstly considered which child and family background predictors had
significant effects upon the outcomes. Consistently, the same predictor variables
emerged as significant. These were birth weight, gender, early developmental
problems, lone parent status, mother’s and father’s qualifications, household SES,
home learning environment, and area deprivation.
Next, the effects of preschool variables were tested. Firstly, the effect of attending
preschool or not was tested in the models, Secondly, the effects of type of preschool
was tested, by comparing the following types of preschool with the no-preschool
group: (a) Nursery class/school, (b) Playgroup, (c) Private day nursery, (d) Reception
class, (e) Reception group. Thirdly, the effects of quality of preschool were tested. The
quality of preschool scores, ECERS-R, were categorised into low, medium, and high
quality. Low quality referred to the bottom 25% (54.09), medium quality referred to
the middle 50% (4.10 to 5.19), and high quality referred to the top 25% (45.20).
Table 2. Key Stage 2 levels for the EPPNI sample.
Key Stage 2 level English Mathematics
3 or below 147 (19.1%) 131 (17%)
4 370 (48.1%) 258 (33.5%)
5 253 (32.8%) 381 (49.5%)
Total 770 (100%) 770 (100%)
School Effectiveness and School Improvement 7
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Treating the preschool quality measure in this way allows the low-, medium-, and
high-quality groups to be compared to the no-preschool group.
Statistically significant effects are described. Where a predictor was not
mentioned, this was because no statistically significant effect emerged when all
other variables were considered. Predictors were recoded into categories in order to
undertake analyses that provide easily interpretable estimates of effect sizes (odds
ratios). Results are summarised in Table 3 for English and Table 4 for mathematics.
The effects of background variables
Several background variables were significant predictors of attainment and/
or progress in English and mathematics, particularly for attaining Level 5. Similar
results emerged in all analyses, and results are quoted for the analyses of quality of
preschool.
Child variables
Pupils who were older for their school year do better, with the odds of attaining Level
5 (vs. Level 3) increasing by 13–14% for each month of age (p 5 0.001 English,
p 5 0.0001 mathematics). Low birth weight continued to show its effects for
attainment in English and mathematics, but not progress, suggesting that the effect on
attainment was through effects on earlier attainment (between 2–5 times less likely to
attain the highest grade). For English, girls were 94% more likely than boys to attain
the highest grade (odds ratio [OR] ¼ 1.94), and girls also showed progress over the
primary school years. Also, where a child had a developmental problem early in life,
the effects were apparent in terms of being only 24% as likely to attain the highest
grade in KS2 English (OR ¼ 4.18) and only 19% as likely to attain the highest grade
mathematics (OR ¼ 5.33) effects for progress across primary school.
Parent variables
Where the child had a lone parent, attainment and progress were likely to be lower in
English at KS2 (dual parents were 4 times more likely to attain highest grade;
OR ¼ 4.00). Where the mother had lower educational qualifications, the child was
likely to do less well in both attainment and progress in English (child almost 12 times
less likely to attain highest grade; OR ¼ 11.97) and mathematics (child almost 6 times
less likely to attain highest grade; OR ¼ 5.81) (comparison degree vs. unqualified).
There were similar effects for father’s education upon attainment only (OR ¼ 3.03,
for English; OR ¼ 3.07, for mathematics), and family socioeconomic status
(OR ¼ 7.71 for English; OR ¼ 5.0 for mathematics; professional vs. un/semiskilled).
Home
The higher the home learning environment (HLE), the better the child’s attainment.
The effects were stronger for English, and the HLE was also related to progress during
primary school in English. Children from a home in the lowest 20% for HLE were
over 5 times less likely for English (OR ¼ 0.18) and almost 3 times less likely for
mathematics (OR ¼ 0.34) to attain Level 5 than children from homes in the highest
20% for HLE.
8 E. Melhuish et al.
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Area
Where the child lived in more deprived areas, they were less likely to gain the
highest levels of attainment in English and mathematics (OR ¼ 0.38 for
English; OR ¼ 0.27 for mathematics; most deprived 20% vs. least
deprived 20%).
Table 3. Results for English.
Probability level 5 Std. Odds
95% Confidence
Interval
vs. Level 3 or below B Error Sig. Ratio Lower Upper
Intercept 74.30 3.02 .154
CHILD
Age in year .12 0.4 .001 1.13 1.05 1.21
Birth weight
52500 vs. 2500 – 3000 gm 7.73 .56 .193 .48 .16 1.45
52500 vs. 3000 – 3500 gm 7.81 .50 .103 .45 .17 1.18
52500 vs. 3500 – 4000 gm 71.54 .51 .002 .21 .08 .58
52500 vs. 4000 þ gm 71.44 .57 .011 .24 .08 .72
Girls vs. Boys .66 .25 .008 1.94 1.19 3.17
None vs. Early dev Problem 1.43 .44 .001 4.18 1.75 9.96
PARENT
Duel vs. Lone parent 1.39 .49 .005 4.00 1.53 10.47
Mother’s qualifications
Degree vs. no quals 2.48 .57 .000 11.97 3.93 36.47
Degree vs. age16 quals 1.72 .50 .001 5.57 2.09 14.80
Degree vs. age18 quals 1.34 .52 .010 3.82 1.38 10.54
Father’s qualifications
Degree vs. no quals 1.11 .45 .013 3.03 1.27 7.24
Degree vs. age16 quals .46 .44 .296 1.58 .67 3.71
Degree vs. age18 quals .54 .48 .261 1.72 .67 4.42
FAMILY SES
Prof. vs. Intermediate 1.10 .56 .050 3.00 1.01 8.94
Prof. vs. Skilled 1.55 .57 .006 4.73 1.55 14.42
Prof. vs. Semi- or unskilled 2.04 .68 .003 7.71 2.03 29.32
Prof. vs. Unemployed 1.61 .79 .042 4.98 1.06 23.47
Home Learning Environment
Lowest 20% vs. next 20% 71.11 .40 .006 .33 .15 .73
Lowest 20% vs. middle 20% 7.68 .43 .111 .51 .22 1.17
Lowest 20% vs. next to top 20% 71.19 .40 .003 .30 .14 .66
Lowest 20% vs. top 20% 71.71 .42 .000 .18 .08 .41
AREA deprivation
Lowest 20% vs. next 20% .12 .38 .752 1.13 .54 2.37
Lowest 20% vs. middle 20% 7.36 .41 .382 .70 .31 1.56
Lowest 20% vs. next to top 20% 7.36 .41 .382 .70 .31 1.56
Lowest 20% vs. top 20% 7.97 .44 .029 .38 .16 .91
PRESCHOOL
No preschool vs. Low Quality 7.24 .41 .557 .79 .35 1.76
No preschool vs. Medium Quality 7.22 .36 .547 .81 .40 1.63
No preschool vs. High Quality 7.88 .43 .039 .42 .18 .96
School Effectiveness and School Improvement 9
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Preschool
Allowing for other variables, for English there was no significant difference in
attainment or progress simply comparing preschool and no-preschool groups.
However, for mathematics there was a significant beneficial effect of attending a
preschool for attainment, with the preschool group being almost twice as likely to
Table 4. Results for mathematics.
Probability level 5 Std. Odds
95% Confidence
Interval
vs. Level 3 or below B Error Sig. Ratio Lower Upper
Intercept 7.38 2.80 .893
CHILD
Age in year .13 0.4 .000 1.14 1.07 1.22
Birth weight
52500 vs. 2500 – 3000 gm 7.73 .52 .160 .48 .17 1.33
52500 vs. 3000 – 3500 gm 71.21 .46 .008 .30 .12 .73
52500 vs. 3500 – 4000 gm 71.65 .47 .000 .19 .08 .49
52500 vs. 4000 þ gm 71.49 .53 .005 .23 .08 .63
Girls vs. Boys 7.05 .24 .841 .95 .60 1.52
None vs. Early Dev. Problem 1.67 .41 .000 5.33 2.39 11.87
PARENT
Duel vs. Lone parent .90 .46 .051 2.45 1.0 6.02
Mother’s qualifications
Degree vs. no qualifications 1.76 .52 .001 5.81 2.11 16.02
Degree vs. age16 qualifications 1.10 .48 .021 3.00 1.18 7.64
Degree vs. age18 qualifications .94 .49 .056 2.56 .98 6.73
Father’s qualifications
Degree vs. no qualifications 1.12 .43 .009 3.07 1.32 7.16
Degree vs. age16 qualifications .44 .44 .319 1.55 .66 3.66
Degree vs. age18 qualifications .54 .49 .266 1.71 .66 4.43
FAMILY SES
Prof. vs. Intermediate .74 .56 .185 2.09 .70 6.22
Prof. vs. Skilled 1.29 .56 .022 3.63 1.21 10.89
Prof. vs. Semi- or unskilled 1.61 .63 .011 5.00 1.46 17.18
Prof. vs. Unemployed 1.50 .73 .041 4.47 1.06 18.86
Home Learning Environment
Lowest 20% vs. next 20% 7.77 .36 .033 .46 .23 .94
Lowest 20% vs. middle 20% 7.48 .39 .213 .62 .29 1.32
Lowest 20% vs. next to top 20% 7.64 .35 .066 .53 .27 1.04
Lowest 20% vs. top 20% 71.07 .37 .004 .34 .17 .71
AREA deprivation
Lowest 20% vs. next 20% 7.23 .34 .508 .80 .41 1.56
Lowest 20% vs. middle 20% 7.95 .38 .013 .39 .19 .82
Lowest 20% vs. next to top 20% 7.28 .37 .452 .76 .37 1.56
Lowest 20% vs. top 20% 71.30 .45 .004 .27 .11 .66
PRESCHOOL
No preschool vs. Low Quality 7.40 .37 .285 .67 .32 1.40
No preschool vs. Medium Quality 7.56 .32 .083 .57 .30 1.08
No preschool vs. High Quality 71.22 .40 .002 .30 .134 .65
10 E. Melhuish et al.
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attain Level 5 as the no-preschool group (OR ¼ 1.78). There was no effect
for progress. This would appear to indicate that this overall preschool effect
appeared to be absorbed in ability at the start of school, although we cannot be
certain of this.
Type of preschool
Allowing for background variables, there was a significant beneficial effect of
attending a nursery school/class for KS2 English attainment, with the no-preschool
group being over 3 times less likely to attain Level 5 than the nursery school/class
group (OR ¼ 0.29). Also, there was a significant beneficial effect of attending a
playgroup for attainment in KS2 English, with the no-preschool group being about
twice less likely to attain Level 4 (vs. 3 or less) than the playgroup children
(OR ¼ 0.53). Other types of preschool did not show statistically significant effects.
However, the beneficial effects of type of preschool were not found for progress as
the effects of type of preschool appeared to be accounted for at the start of primary
school.
Allowing for background variables, there was a significant beneficial effect of
attending a nursery school/class or playgroup for attainment in KS2 mathematics,
with an increased likelihood of getting a Level 5 rather than Level 3 or less. The no-
preschool group was almost 3 times less likely to attain Level 5 (OR ¼ 0.34) than the
nursery school/class group, and over twice less likely to attain Level 5 (OR ¼ 0.46)
than the playgroup children. Again, the beneficial effects of type of preschool were
not found in progress as the effects of type of preschool appeared to be accounted for
at the start of primary school.
Quality of preschool
Having allowed for background variables, there was a significant beneficial effect of
attending a high-quality preschool. The no-preschool group was 2.4 times less likely
to attain Level 5 than the high-quality group (OR ¼ 0.41). No effects were found for
progress as the effects of quality of preschool for literacy appeared to be accounted
at the start of primary school.
Similarly, there was a significant beneficial effect of attending a high-
quality preschool for attainment in KS2 mathematics, with the no-preschool
group being 3.4 times less likely to attain Level 5 than the high-quality group
(OR ¼ 0.29).
For mathematics, the benefits of high-quality preschool persisted into progress
over primary school, with a tripling of the likelihood of getting a Level 4 or a Level 5
rather than Level 3 or less, even after allowing for children’s cognitive ability at the
start of primary school (OR ¼ 0.33). The low- and medium-quality preschools did
not show statistically significant effects.
Discussion
This report considered the effects of a range of variables, reflecting child and family
background and preschool experience, upon children’s attainment, and progress
during primary school in KS2 English and mathematics. Some variables influenced
attainment, while some influenced both attainment and progress. When the
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background variables were considered consistently, the same variables proved to be
significant. Also, effects were found for both attainment and progress, and the effects
were most apparent when considering the likelihood of attaining the highest level
(Level 5) in KS2.
While results did not indicate an overall effect of attending a preschool centre for
KS2 English, there was an overall preschool effect for mathematics, with children
who had been to preschool being twice as likely to attain the highest level as no-
preschool children. The results for quality of preschool indicate that this effect is
weakened by the preschool group containing low-quality preschool. Effects seemed
to be stronger for children who had attended nursery/school class or playgroup than
for children who had attended the other types of preschool. The stronger effects for
nursery school/class may well have been due to the higher staff training and better
ability in these preschool centres (Melhuish, Sylva, Sammons, Siraj-Blatchford,
Taggart, Phan, & Malin, 2008). These effects appeared to be absorbed by the child’s
ability at the start of school.
For attainment in English and mathematics, those children who had attended a
high-quality preschool outperformed the no-preschool group. Where progress was
considered, high-quality preschool again was associated with improved progress for
mathematics. This indicated that for children who had attended high-quality
preschool centres, their mathematics learning in primary school was enhanced
during the primary school years, in addition to any benefit accrued up to the start of
primary school. The high-quality group was 2.4 times as likely to attain Level 5 in
English, and 3.4 times as likely to attain Level 5 in mathematics, as the no-preschool
group. The benefits were distinctly stronger for mathematics, where the effects also
applied to progress in the primary school years. The greater effects of preschool for
mathematics as compared with English probably reflect that it is more of a school
subject with less learning opportunities in the home than English. There were no
significant benefits of attending low- or medium-quality preschools in comparison
with the no-preschool group. The results reported here were consistent with the
EPPE study in England (Melhuish, Sylva, Sammons, Siraj-Blatchford, Taggart,
Phan, & Malin, 2008; Sammons et al., 2008).
The quality of nursery schools/classes and playgroups in Northern Ireland is
more likely to be high quality than other types of preschool (private day nurseries,
reception classes, and reception groups). A previous report on the observed
preschool quality (Melhuish et al., 2006) found that the quality of playgroups in
Northern Ireland was superior to that in playgroups in England, and this difference
appeared to be related to the higher training of staff within playgroups in Northern
Ireland. Also, staff in nursery schools/classes had higher qualifications and training
than staff in other preschool centres, which probably contributed to their higher
quality scores. Thus, the beneficial effects associated with nursery schools/classes and
playgroups were consistent with the quality of preschool effects, in that 82% of the
children in the high-quality preschool category had attended nursery schools/classes
or playgroups.
British cohort studies with less control of background factors also have indicated
the benefit of preschool education. Osborn and Milbank (1987) reported on 8,500
children born in 1970 and found evidence that preschool boosted cognitive
attainment at ages 5 and 10. Also Goodman and Sianesi (2005) analysed data
from a cohort born in 1958 and found that preschool education improved cognitive
scores, including mathematics and reading at age 7. Although these effects
12 E. Melhuish et al.
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diminished in size, they remained significant up to age 16. In adulthood, preschool
experience was associated with an increased probability of obtaining qualifications,
of being employed, and a 3–4% wage gain at 33.
Similar results have emerged in England (Sammons et al., 2008) and in the USA
(NICHD ECCRN, 2007; Vandell, Belsky, Burchinal, Steinberg, & Vandergrift,
2010). These effects appeared to be more than short term in that the effects of
childcare quality were still present in terms of attainment at 11 in England (Sammons
et al., 2008) and at 15 in the USA (Vandell et al., 2010). In the NICHD study, the
effect size for academic outcomes was around 0.3 of a standard deviation. Similar
size effects have also been found for child language development at the start of
school in a longitudinal study of over 1,000 children living in deprived areas of
England (Melhuish, Belsky, MacPherson, & Cullis, 2010).
Research in other parts of the world also supports the importance of preschool
education for children’s later educational attainment. In the US, the Early
Childhood Longitudinal Study, a nationally representative sample of children who
entered kindergarten in 1998, was used by Magnuson, Meyers, Ruhm, and
Waldfogel (2004), who found that preschool increased mathematics and reading
skills at kindergarten entry but that the cognitive gains largely dissipated by the
spring of first grade. Using the same sample. Loeb, Bridges, Bassok, Fuller, and
Rumberger (2007) found that the gains were greatest if preschool started between 2
and 3 years of age, as found by Sammons et al. (2002) in England. Other US research
has found similar benefits for child development from preschool education
(Gormley, Phillips, & Gayer, 2008). Also, Aboud (2006) found that preschool
boosted primary school achievement in Bangladesh, with similar results reported for
10 countries by Montie, Xiang, and Schweinhart (2006). Berlinski, Galiani, and
Manacorda (2007) used administrative data in Uruguay. A period of expansion of
preschool in the 1990s allowed this study to compare (a) siblings with and without
preschool and (b) regions that varied in speed of preschool expansion. Controlling
for background characteristics, both comparisons indicated the benefits of preschool
for performance in primary and secondary school. Similarly Berlinski, Galiani, and
Gertler (2006) used the expansion of preschool education in Argentina in the 1990s
to explore the covariation of changes in school performance with increases in
preschool education amongst regions, with similar results.
Such evidence has fuelled an increasing interest in the provision of preschool
education for all children as a means of advancing the school readiness and later
attainment of children (Zigler, Gilliam, & Jones, 2006), and it has been argued that
the longer term benefits far outweigh the costs involved, particularly for
disadvantaged groups (Heckman, 2006). Some authors have argued that preschool
experience is critical for children’s future competence, coping skills, health, and
success in the labour market, and consequently the social and economic health of the
nation (e.g., Heckman, 2006; McCain & Mustard, 1999).
Limitations of this study
The dispersion of children across many schools precluded investigating the effects of
clustering and particular school effects. Also, possibly the exclusion of 8% of
children with missing data may have biased the results, despite the fact that
comparison between these children and the rest of the sample revealed no
demographic differences.
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In addition, the KS2 outcomes had limited discrimination that was likely to lead
to conservative estimates of the effects of predictors, and more differentiated
measures might have produced more and larger effects. However, using these KS2
assessments had the advantage of using standardized national assessments of
attainment that were independent of any other measure, eliminating the possibility
of contamination of measurement.
Also, there is the question of cause and effect. EPPNI was an observational
longitudinal study, and with all such studies there are inherent problems in deciding
on cause–effect relationships. One issue is possible reciprocal relationships between
outcomes and the experiences presumably shaping them. For life-course develop-
ment, such reciprocal relationships are central to understanding development (Elder,
1998). The outcome itself may influence the likelihood of particular experiences. For
example, children with high cognitive ability may elicit different experiences such as a
different home learning environment (or greater attention from a teacher) than
children with low cognitive ability, and environments may in turn reinforce cognitive
ability. Such reciprocal interaction has been called ‘‘feedback from output to input’’
by Robins, Greenland, and Hu (1999), and it can make it difficult to distinguish
cause from effect in observational data, although it can explain partly the processes
of developmental change.
Conclusions
In a technologically sophisticated world, a population’s educational attainment is
increasingly important for a nation’s economic development. This study shows
factors that can influence such attainment. The effects associated with child and
family background variables in this study were very similar to those frequently
reported in other studies. In addition, preschool education was important. The
EPPNI project has provided clear evidence of the benefits of preschool education.
The results clearly indicate that certain types of preschool, in Northern Ireland
nursery classes/schools and playgroups, influenced later academic attainment at the
end of primary school and that these effects were linked to high-quality preschool
experience.
The beneficial effects of high-quality preschool were seen more strongly for
mathematics and even produced greater progress in mathematics during the primary
school years. This indicated that a high-quality preschool can improve the capacity
for numeracy learning in subsequent years. These results suggest that, for literacy,
early patterns of language development are laid down in the preschool years and,
thereafter, that children continue on a trajectory of literacy development in
accordance with the level of competence at the start of primary school, but, in
numeracy, the formation of concepts, reasoning, spatial awareness, and so forth,
continues to develop well into the primary years; and providing children with good
learning skills in preschool had continuing benefits on their progress across the
primary years.
The policy implications are that preschool provision that provides high-quality
experience for children should be expanded in their coverage of the population
rather than other types of provision. Also, further consideration should be given to
ensuring that all children receive high-quality preschool provision as low-quality
provision was not associated with benefits for children. Support for the role of
preschool education comes from the Organisation for Economic Co-operation and
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Development (OECD, 2011) based upon educational achievement amongst 15-year-
olds in many countries. The report found that 15-year-olds who had attended
preschool were on average a year ahead of those who had not. Also, the relationship
between preschool provision and educational performance was strongest for those
countries where:
(1) a larger % of population can use preschool;
(2) preschool is for longer duration (more months);
(3) preschool has smaller pupil–teacher ratios;
(4) more money is spent per child in preschool.
These results indicate that both more preschool experience (duration) and better
preschool quality (better ratios and greater spend per child) are important in
boosting longer term educational outcomes, in line with the findings from the EPPNI
study and other studies. This may also reduce inequalities in educational opportunity
as indicated by the OECD report (2011): ‘‘The bottom line: Widening access to
preprimary education can improve both overall performance and equity by reducing
socio-economic disparities among students, if extending coverage does not
compromise quality.’’ (p. 4)
All of these findings from multiple sources and several countries are consistent
with the message that more preschool provision, of higher quality, will both boost
educational achievement generally and potentially help to alleviate social inequalities
in educational achievement.
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